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ABSTRACT
Massive acetabular bone loss with pelvic discontinuity
remains a challenging obstacle with few arthroplasty
solutions. We present a case of a 61-year-old man with
multiple myeloma who suffered a pathologic acetabular
fracture resulting in acetabular protrusio and eventually
extensive acetabular bone loss. His prognosis was initially
poor; however, he ultimately responded to his radiation
and chemotherapy and was limited in his mobility by
his extensive acetabular bone loss. Given his complex
presentation, it was decided to go forward with total hip
arthroplasty utilizing the Zimmer-Biomet custom triflange
acetabular component. His outcome at 9 months is fair.
Keywords: Hip Replacement Arthroplasty, Joint
Revision, Multiple Myeloma, Pathologic Fracture, Total
Hip Replacement

INTRODUCTION
Extensive acetabular bone loss remains a difficult
problem for adult reconstruction surgeons. This setting
is challenging owing to inadequate bone-for-device
implantation and bone integration of the construct
placement, which is further complicated by neoadjuvant
chemoradiotherapy. Antiprotrusio cage, cup cage,
custom triflange, and porous metal constructs are the
modalities that are often considered for reconstruction.
Szczepanski et al1 found in a recent meta-analysis of
the aforementioned constructs, utilized during pelvic
reconstruction in the setting of revision arthroplasty,
found custom triflange and cup-cage constructs as
having the overall lowest mechanical failure rate. All
sampled constructs were found to most likely fail
in the midterm, with an average mechanical failure
rate of 14.2% versus a 2.6% rate for custom triflange
constructs.1 As seen with other constructs, custom
triflange constructs are developed with porous metals
that help promote bone growth integration.
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In the case presented below, we describe a unique
scenario of a 61-year-old man who developed massive
acetabular bone loss and a pathologic acetabular
fracture with protrusio as a result of multiple myeloma.
To our knowledge, this is the first case in the literature
to use a custom triflange acetabular component in a
primary setting.

CASE REPORT
A 61-year-old man presented after tripping over a
broomstick and sustaining an acetabular fracture.
Imaging was obtained, and the patient was found to
have a lesion suspicious for malignancy. He was thus
transferred to our facility. Initial pelvis films found a
large lucent lesion involving the left acetabulum and
extending into the inferior pubic ramus. Computed
tomography (CT) scan with contrast showed a 10.1
x 10.2 x 11.5 cm expansile mass centered at the left
acetabulum, and an associated pathologic fracture
through the left ischium and posterior acetabular wall
with left acetabular protrusion. Metastasis to the T6
vertebrae was also apparent.
The lesion was biopsied and identified as multiple
myeloma. The patient also had multiple medical
comorbidities, including supraventricular tachycardia,
poor dentition, and acute pulmonary embolism. Initially,
the patient was treated with radiation at a dose of
30 Gy over 10 fractions. The patient was deemed not
a surgical candidate until he was in remission and a
positive prognosis was available. He then received
systemic chemotherapy for 1 year and 3 months.
After a positive prognosis was available and the
patient was in remission, a discussion was had regarding
reconstruction of the left hip. His bone loss was
quite complex at this point. Reconstruction would be
surgically complex and would require multiple revision
components (Figure 1). A CT scan was obtained, and it

showed severe medial and superior protrusion of the
hip with only a thin rim of bone keeping the pelvis in
continuity (Figure 2). The combination of bone loss and
lack of medial wall integrity made reconstruction with
simple revision components a poor choice. It was thus
decided that a custom triflange acetabular component
would provide the most fixation to the pelvis.
The implant selected was the Zimmer-Biomet custom
triflange acetabular component (Biomet Orthopedics,
Warsaw, IN). The CT scan seen in Figure 2 was used to
create the implant with preoperative planning diagrams
seen in Figure 3. A 3D printed model of the patient’s
pelvis with the proposed component can be seen in
Figure 4. This process took approximately 8 weeks
before the final implant was created and ready to be
implanted. This component utilizes Porous Plasma
Spray™ coating (Biomet Orthopedics, Warsaw, IN) to
improve bone integration through ingrowth.
A posterolateral approach to the hip was utilized. To
allow for safe elongation of the leg, the sciatic nerve

Figure 1. Preoperative anteroposterior pelvis radiograph

was identified and released circumferentially. He was
approximately 2.5 cm short radiographically on the
operative extremity. The head could not be dislocated
independently, and thus a femoral cut in situ was
performed. The head was extracted using piecemeal
technique due to its depth within the pelvis. A reamer
was used to remove the diseased cartilage off the
anterior column. The tumor tissue was removed and
sent to pathology. A reamer-irrigator-aspirator (RIA)
was inserted into the femoral canal to obtain bone graft
for the acetabulum. The femur was then reamed for the
stem, and the modular component was left off to place
the acetabular component. The custom triflange was
rotated into place, but it was initially difficult to position
owing to the size of the flanges. However, once shown
to be in an adequate position with proper version as
intended, it was secured using both non-locking and
locking screws. The locking screws on the periphery
were shown to be secure. The autograft from the RIA
was mixed with allograft chips prior to securing the
screws, which was backfilled into the cavitary defect.
The screws in the acetabular cup were then secured.
The hip did require considerable soft-tissue release to
allow reduction into the acetabulum. Once reduced, the
hip was stable up to a combined 90° of flexion and 30°
of internal rotation. The surgery was completed without
noted complication. Postoperative radiographs showed
well-seated implants in the desired locations, with the
operative extremity now about 1.5 cm longer than the
contralateral side.
For the first 2 months postoperatively, the
patient was limited to touchdown weightbearing to
allow for bone integration into the component. He
developed a sciatic nerve palsy over the first few days
postoperatively, resulting in a foot drop and requiring
an ankle-foot orthosis. The patient was ambulatory
with a walker at his 3 week follow-up, and he stated he
had no pain in his hip at 2 months postoperatively. His
component incorporated adequately on postoperative
radiographs (Figure 5). At his most recent visit at 7
months postoperatively, he is using a cane only and is

Figure 2. Axial and coronal cut from preoperative computed tomography scan showing thin shell of remaining
acetabular bone
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Figure 3. Preoperative plan showing screw position and hip center of new component

Figure 5. Postoperative anteroposterior pelvis
radiograph

Figure 4. 3D model of the patient’s pelvis with planned
component
able to dorsiflex his ankle against gravity. Maintenance
Revlimid (Celgene Corporation, Summit, NJ) was
administered throughout this time, and the patient is
still in remission.

DISCUSSION
Massive acetabular bone loss is a difficult problem
when attempting total hip arthroplasty. To our
knowledge, the case presented is the first to use a
custom triflange acetabular component in a primary
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total hip arthroplasty setting. The patient had extensive
acetabular bone loss from multiple myeloma and a
pathologic acetabular fracture with protrusio. Although
this is certainly not a straightforward primary case,
it does suggest that the custom triflange component
can be used outside of revision arthroplasty and has
use in the musculoskeletal oncology specialty. This
component has already been shown to have favorable
short and midterm results in the revision setting, and
here we present a multiple myeloma patient doing
excellent at 9 months postoperatively.2-6 In revision
hip arthroplasty cases, the large cavitary bone defect
combined with a very thin medial wall is not commonly
seen.
This case was unique given the extent and type of
bone loss to the acetabulum. The large cavitary bone
defect combined with a very thin medial wall is not
commonly seen. There are several treatment options,

including conventional options such as jumbo cups,
augments, cage constructs, and reinforcement rings.
However, these options have less favorable outcomes
because the amount of bone loss is so dramatic that
there is simply not enough host bone to seat the
implant reliably with any hope of bone integration.7,8
This leaves the cup-cage construct and custom
triflange acetabular component, which offer a more
stable construct, especially in the setting of a pelvic
discontinuity.1 The cup-cage construct relies on the
ability to seat an acetabular component on the host
bone, and then fix it in place with a cage that sits within
the cup. It is then secured using screws in the remaining
host bone. Although this technique works quite well and
has favorable outcomes, the cage constructs are limited
in screw placement and still rely on the acetabular
component to have bone integration at its implanted
position. When presented with this degree of bone
loss and change of hip center, the custom triflange
acetabular component offered the best combination
of screw placement and amount of porous material in
contact with host bone for increased chanced of ongrowth.
To our knowledge, there have been no studies
comparing the outcomes of cup-cage constructs to
custom triflange acetabular components directly. The
results of this component have been studied in both
the short and midterm range in revision arthroplasty.
Overall, survivorship up to a minimum of 2 year followup has been shown to be as high as 83 to 100%.2-4,6,9
Gladnick et al6 reported midterm results at a 5 year
follow-up minimum to be quite favorable, with only 1
of 73 hips (1.4%) deemed radiographically unstable at
final follow-up.6 Long-term data are still lacking in the
literature. Complications following implantation are still
quite high. Instability is the most common complication
with some articles reporting up to 30%. Nerve injury to
the superior gluteal and sciatic nerves is also reported
as high as 10%.9,10
The biggest disadvantage to the custom triflange
component is the preoperative planning that must
take place. Cup-cage constructs can be used as a
back-up plan in most revision scenarios; however, a
custom triflange must be decided on before surgery
and requires close interaction with the manufacturer
to ensure proper specifications are met. It also relies
on the acetabulum not changing significantly from the
time of CT to the operating room. The cost of the two
constructs, surprisingly, were found to be quite similar.
Taunton et al4 found implant cost to be $12,500 for the
custom triflange and $11,250 for the cup-cage construct.
The biggest advantage of the custom triflange is
realized in the operating room. Regarding the custom
implant, it is a matter of exposing the host bone
surfaces and implanting based on the preoperative plan.
Custom triflange acetabular components offer
a potential solution for the most difficult cases of
acetabular bone loss. As seen in this case, its use

can be a viable option in the setting of metastatic
disease. Long-term data are still lacking, but short and
midterm data is promising. Its cost is relatively similar
to that of the cup-cage construct when dealing with
massive acetabular bone loss. The relatively extensive
preoperative leg work results in a custom monoblock
component designed to take full advantage of
remaining host bone with a porous surface and options
of locking screws. In this patient with an irradiated
acetabulum, massive bone loss, and a relatively good
prognosis from multiple myeloma, the custom triflange
acetabular is a viable option as a robust and sturdy
arthroplasty component.
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